We study the global existence, uniqueness, and asymptotic behavior of solutions for a class of generalized plate-membrane-like systems with nonlinear damping and source acting both interior and on boundary.
Introduction
In this article, we are interested in the following wave coupled system with nonlinear damping and source acting both interior and on boundary: 
where h 1 * J 1 Δu(t) = uniqueness is proved under additional assumptions. In Section 5, the exponential decay of solution is obtained by using the perturbed energy method.
Assumptions and main results
Throughout this paper, use the following notation:
and denote V := {v ∈ H 1 (Ω) : v| σ = 0}, a closed subspace of H 1 (Ω). Furthermore, we pointed out some facts to be used later:
Now we state the main hypothesis in this paper. 4 , α 5 such that
where ρ > 0.
where M 1 is a positive constant. 
Next we define the energy E(t)
Here, it is easy to see that the energy is nonnegative.
, and Assumption (A.7) holds, the following decay estimate is obtained: H. Liu and N. Su 5
Existence of solutions
The variational formulations of problem (1.1)-(1.7) are the following:
(3.1)
We will prove the existence of Theorem 2.1 in 5 steps.
Step 1 (approximate solutions). Let {w j (x)} j∈N be a base of
, V m the subspace of V ∩ H 2 (Ω) generated by the first m vectors of { w j }. We seek the approximate solutions
of the following Cauchy problem:
6 Existence and uniform decay of solutions satisfying the initial conditions Step 2 (the first estimate). Replacing w by u m (t) in (3.3) and by v m (t) in (3.4), respectively, and adding the results, we get
where
In the following we will use C i , i = 0,1,2,..., to denote various positive constants which may be different in different places. By the Assumption (A.4), we have
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By (A.5), Hölder inequality, and Young's inequality, we have
where ε > 0 is arbitrary. From the embedding L ρ+2 (Γ) L γ+2 (Γ) as ρ ≥ γ and (3.9), we obtain
Hence, from (3.8)-(3.11) we get
According to Assumption (A.2), we know that (g 1 (u m (t)),u m (t)) ≥ 0 and (g 2 (v m (t)), v m (t)) ≥ 0. Moreover, we can choose ε > 0 small enough such that α 3 − ε − εd = C 0 > 0. 
Therefore, from (3.13) and using Gronwall's lemma we obtain the estimate
where L 1 > 0 is independent of m and t ∈ [0,T].
Step 3 (the second estimate). First we estimate the initial data u m (0) and
Hence from Assumption (A.1), (3.15), it is not hard to get
where L 2 is a positive constant independent of m.
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Differentiating (3.3) and (3.4), replacing w by u m (t) and v m (t), respectively, then adding the results we get
where we denote that
(3.18)
Noticing that (γ + 1)/(2γ + 2) + (1/2) = 1, Assumptions (A.5), (A.6), the embedding
, and the first estimate (3.14), we obtain 
where β 2 , β 3 , and β 4 are positive constants, L 3 > 0 is independent of m.
Step 4 (the third estimate). Substituting w = z m (t) in (3.22), observing that g, g 2 are nondecreasing, and using the previous estimates, we get
where η > 0 is arbitrary.
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Moreover from Assumption (A.5) and the first estimate, we have
(3.24)
Hence integrating (3.23) over (0, t) and using (3.24) we obtain
(3.25)
Hence letting η > 0 small enough, by the first estimate and using Gronwall's lemma of integral form (see [14] ) we obtain that
Step 5 (passage to the limit). Above two estimates are sufficient to pass to the limit in the linear terms of problem (3.3), (3.4) . In the following we will consider the nonlinear terms. Due to the above estimates and using the regularity theory of elliptic boundary problem, we deduce that
In the following, we will use the same notation to express the subsequences of {v m (t)} and {u m (t)}. Considering the embedding H 1 (Ω) L 2 (Γ) is continuous and compact and using Aubin compactness theorem, we can extract subsequences of {v m (t)} and {u m (t)} such that On the other hand, from the first, the second estimate, and assumptions we have
Hence, combining (3.33)-(3.37) and Lions' lemma we deduce that
where χ ∈ L 2 (Q). Next we will show that χ = h 1 * J 1 (Δu). From (3.27), (3.29), and (3.32) , we have
Moreover from the preceding estimates, we deduce that
Hence we can pass to the limit in (3.3) to obtain But consider that u , χ,
, and moreover
Further, we can easily verify that (1.3) holds in the sense of L 2 (0,T;L 2 (∂Ω)), that is,
Now considering w = u m in (3.3) and integrating it over [0, T] we obtain
Further, from the first and second estimates and using Aubin-lions theorem we infer
Thus, using the convergences (3.39), (3.40), and (3.42), we can pass to the limit in (3.47) and obtain 14 Existence and uniform decay of solutions Hence, combining (3.45) and (3.46) into (3.49) and using generalized Green formula, we obtain
au(t),u(t) dt
So, from (3.42) and (3.50) we infer that
and consequently
Combining (3.35) and (3.53), we obtain
Therefore, the above convergences are sufficient to pass to the limit in problem (1.1)-(1.7). Substituting w = u (t) in (4.1) and w = v (t) in (4.2), respectively, meanwhile observing that g, g i , i = 1,2, are nondecreasing and using the first estimate, we get 4) where η > 0 is arbitrary. Furthermore, noticing J 1 global Lipschitz and Assumption (A.5), we have [14] .
Uniqueness of the solution
Thus, combining the last inequality and using Gronwall's lemma, we obtain that
(4.7)
Asymptotic behavior of the solution
In this section, we follow the additional assumptions that appeared in Theorem 2.1. According to the definition of E(t), the derivative of the energy is
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Hence we have
Define the modified energy 
